The purpose of this study was to examine the relationship between social support and health outcome variables, and the effect size of social support on health outcomes. Meta-analysis was used to synthesize the primary studies identified initially from a computer search of the literature in Taiwan. Through preliminary screening related to the inclusion criteria, 165 dissertations and theses and 43 journal articles were included in this study. Finally, 182 primary studies, including 145 dissertations and theses and 37 journal articles, were retained after eliminating outliers of each outcome variable to achieve homogeneity. Based on Smith's four modes of health, 16 health outcome variables were used. Health status, physical symptoms and responses, psychologic symptoms and responses, and depression were categorized as clinical variables. Role function and behaviors and role burden were categorized as role-function variables. Physical adjustment, psychosocial adjustment, adjustment of life, coping behavior, and stress were categorized as adaptive variables. Health belief, health promotion behavior, quality of life, well-being, and self-actualization were categorized as eudemonistic variables. Other than physical adjustment, social support could significantly predict all health outcomes (p < 0.0001). The results provided information not only on the magnitude of the sample size required to achieve statistical significance between social support and each outcome variable as a measure of health in future studies, but also on strategies to guide further intervention programs and to evaluate their effectiveness.
Social support, in addition to its buffering effect, is considered to influence health directly [1] [2] [3] [4] [5] [6] and to be capable of enhancing health [7] [8] [9] . Social support affects health in three ways: by regulating thoughts, feelings and behavior to promote health; by fostering an individual's sense of meaning in life; and by facilitating health-promoting behaviors [1] . Weiss proposed that an individual needs a set of relationships over the course of life, and that all these relationships are necessary for well-being [10] . Lack of social support may adversely affect health. Although a direct effect of social support on health has been asserted, the causal connections between these phenomena must be further examined [11] .
Health care scholars have agreed that social support is a multidimensional construct with different types or kinds of social support. Emotional, appraisal, informational, instrumental, and tangible support are considered essential dimensions of social support [12, 13] . Some scholars have defined social support as relational provisions [10] , interpersonal transactions [14] , or an individual perception about the adequacy or availability of different types of support [9] . In this study, social support was broadly identified as a multiple construct involving several theoretical components, including support network resources, supportive interactions, and perception or belief of support [15] .
The literature has demonstrated that health is an important outcome measure for individuals with stressful life events. A variety of indicators of health have been presented in empirical studies. The indicators of health used in previous studies depended o n h o w h e a l t h w a s d e f i n e d . H e a l t h i s a multidimensional construct. The most useful concept of health is the one proposed by Smith [16] , who identified four viewpoints. The conceptualization of health was based on these four modes: clinical, rolefunction, adaptive, and eudemonistic. The clinical mode is defined as absence of signs or symptoms of disease or disability and identified by medical science. The role-function mode is defined as performance of social roles with maximum expected output. The adaptive mode is defined as the individual maintaining flexible adaptation to the environment and interacting with the environment to maximum advantage. The eudemonistic mode is defined as exuberant well-being.
Although social support and health have been major concepts in a number of research studies over the past decades, the influence of social support on health still appears to be inconclusive. Using meta-analysis on research studies may effectively address the relationship between social support and health. Metaanalysis, a quantitative method for summarizing existing studies, is defined as an analysis of analyses, that is, pooled results of several studies are analyzed to provide a systematic, quantitative review of their data [17] . Meta-analyses use statistical techniques to estimate effect size, and the magnitude and direction of the association between variables [5] . The purpose of this study was to use a meta-analysis to examine the relationship between social support and health, and to predict the effect of social support on health outcome variables.
MATERIALS AND METHODS
In the preliminary examination of the literature, a computer search using the key words "social support" and "health" was carried out. This identified 773 studies in the National Journal Articles Information Network and the Dissertations and Theses Information Network in Taiwan, dating back to 1984. Of these, 676 dissertations and theses and 97 research articles were examined.
Inclusion criteria were as follows: primary research study published in a peer-reviewed journal or unpublished dissertations and theses; measurement of social support; correlation of social support with outcome variables under the indicators of health; research data included correlations and at least one health outcome variable; and examination of the measures of social support and health variables for reliability and validity.
After preliminary screening, 208 primary studies, including 165 dissertations and theses and 43 research articles, met the inclusion criteria. All primary studies were published between 1984 and 2001. A coding sheet was designed to extract relevant information from each study. This consisted of a study identification number, inclusion criteria, characteristics of the publication, characteristics of the author(s), characteristics of the subjects, methodologic characteristics, descriptive data, and correlational data. Each outcome variable was examined according to the coding sheets. To ensure the reliability of the coding, 20 primary studies were randomly selected and then simultaneously coded by two coders. Inter-coder agreement was 98% of all coding items.
A summary table, made up of the variables, study number, sample size, correlation coefficient, and p value, was established to calculate the effect size of each outcome variable. To ensure the validity of this study, classification of health outcome variables based on Smith's model of health [16] was evaluated by two experts; there was 95% agreement on categorization. The DSTAT computer program was used for analysis [18] . Correlation coefficients were used to determine the unweighted effect size (g). Based on sample size and unweighted effect size, every outcome variable was examined for its homogeneity between studies. Outliers of each variable were eliminated to achieve a homogenous state (p > 0.05), then the weighted effect size (d) of each health variable was determined. There were 182 primary studies, including 145 dissertations and theses and 37 journal articles, which were retained after outliers of each outcome variable were eliminated.
RESULTS
Subject age in primary studies ranged from 15 to 83 years. Sample size ranged from 23 to 4,049. Of the 208 primary studies, 13 did not state gender distribution; in the remaining 195 studies, there were 1,735 females (42.85%) and 2,314 males (57.15%). In the 75 primary studies (36.1%) that listed chronic diseases, 9.6% of subjects had diabetes, 9.1% had heart disease, 7.2% had cancer, 5.8% had hypertension, and 2.9% had stroke. All primary studies were cross-sectional. Most studies (85.6%) used convenience sampling and 14.4% used random sampling to recruit subjects. All studies used questionnaires for data collection.
Based on Smith's four modes of health [16] , 16 health outcome variables were used. Health status, physical symptoms and responses, psychologic symptoms and responses, and depression were categorized as clinical variables. Role function and behaviors and role burden were categorized as rolefunction variables. Physical adjustment, psychosocial adjustment, adjustment of life, coping behavior, and stress were categorized as adaptive variables. Health belief, health promotion behavior, quality of life, wellbeing, and self-actualization were categorized as eudemonistic variables (Table 1) .
Other than the effect of social support on physical adjustment (p > 0.05), all the effect sizes of social support were significantly correlated with health outcome variables ( Table 2) . Social support had significantly positive effects on health status, role function and behaviors, psychosocial adjustment, adjustment of life, coping behavior, health belief, health promotion behavior, quality of life, well-being, and self-actualization. On the contrary, social support had significantly negative effects on physical symptoms and responses, psychologic symptoms and responses, depression, role burden, and stress.
DISCUSSION
The findings indicated that individuals who obtained higher levels of social support might have more positive health status, role function and behaviors, psychosocial adjustment, adjustment of life, coping behavior, health belief, health promotion behavior, quality of life, wellbeing, and self-actualization. The individuals who obtained higher levels of social support might have less physical symptoms and responses, psychologic symptoms and responses, depression, role burden, and stress. As in Cohen's study [19] , social support had a large effect on quality of life and selfactualization, while it had moderate effects on physical symptoms and responses, depression, role burden, coping behavior, and health promotion behavior, and a small effect on health status, psychologic symptoms and responses, role function and behavior, psychosocial adjustment, adjustment of life, stress, health belief, and well-being. These results provided information not only on the magnitude of the sample size required to achieve statistical significance between social support and each outcome variable as a measure of health in future studies, but also on strategies to guide further intervention programs and to evaluate their effectiveness.
A previous meta-analysis of 21 primary studies (that included only journal articles) published in the USA found that social support had a moderate effect on positive mood state (d = 0.54) and quality of life (d = 0.43), and a small effect on negative mood state (d = -0.34), depression (d = -0.32), and level of functioning (d = -0.31) [20] . In contrast, this study, using primary studies published in Taiwan, categorized more diverse health outcome variables. In general, the findings of this study validate the previous study that social support can influence health outcomes.
Smith's characterization of health is hierarchical, ranging from the clinical mode, representing more traditional aspects of health, to the eudemonistic mode, embracing the relative, holistic concepts of well-being [16] . Our findings indicate that social support could effectively influence all levels of health outcome from clinical to role-function and adaptive modes to the eudemonistic mode.
Weiss asserted that social support is important because through it, society organizes the individual's thinking and acting [21] . "Positive social support provides a context for learning effective coping strategies and for feedback to correct inappropriate action" [22] . The presence of social support may enhance motivation to engage in health promotion behaviors by meeting social interaction needs [23, 24] . Both the main effect and buffering effect of social support have been hypothesized in previous studies [22, 25] . The main effect of social support refers to that which directly benefits well-being by fulfilling basic social needs and social integration [26] . The buffering effect refers to support that protects individuals from the potentially harmful influences of acutely stressful events and enhances their coping abilities [26] . Social support was hypothesized to have a main effect on health outcomes in this study; however, a buffering effect and its possible mechanism should be examined in future studies.
Various operational definitions and instruments used as measures of social support and health in primary studies might make findings difficult to i n t e r p r e t . H o w e v e r , t h e u s e o f m u l t i p l e operationalizations of social support (the predictor variable) and health (the outcome variable) provides an opportunity to capture a broader extent of the variables and facilitate construct validity [27] . The methodology of this study raised several concerns. First, locating studies for inclusion was difficult. The inclusion criteria relied primarily on the types of data analysis in the primary studies, and clues to the methods of data analysis were not generally recognizable from the titles or abstracts of the studies. As research questions often involved correlational and regression analyses secondary to the primary analyses, some potential studies had to be handsearched to identify related studies. The second concern was the lack of complete data provided by primary studies. Pieces of data were extracted from various studies to create the dataset for this analysis.
Although meta-analysis for research integration cannot take the place of primary studies to address causal relationships, it may provide useful guidelines for the direction of new primary research [27] . Future study should focus on testing causal models and explaining interrelations among social support and significant outcome variables of health. A comprehensive intervention design may help to verify the effectiveness of social support on health. Using social support as a strategy to promote individuals' health should be the subject of future study in this area.
